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D iversification  of enchytraeid  com m unities (E nchytraeidae, O ligochaeta) 
o f th e  South Basin o f the Biebrza National Park

Abstract. Species com position and com m unity s tru c tu re  w as stud ied  in enchytraeid com m uni­
ties in the  soil of p lan t associations in the Biebrza River valley situa ted  a t various d is tances from 
the  river trough. Thirty  species of E nchytraeidae  were registered. C onsiderable sim ilarity w as 
observed for com m unities inhabiting  reed beds, sedge and m oss fens. These types of com m unity 
were different from com m unities occupying a m ineral elevation, a m eadow  and a sw am p alder 
wood. H ab ita t location and  p lan t association  type have a m uch sm aller effect on the ch arac te ri­
s tics of a com m unity  th a n  the type of soil, mowing frequency and tree cover.
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1. INTRODUCTION

The Biebrza National Park includes the largest and best preserved peatland  
complex in Europe (117,000 sq. km.). Vegetation in the Biebrza valley still 
exhibits a  un ique  zoning p a tte rn  of p lan t associations, which is the resu lt of 
the  river’s seasonal overflows. The zonation is m ost pronounced in the  South  
B asin of the Biebrza National Park.

The h ab ita t occupied by enchytraeid com m unities in the South  B asin con­
sis ts  of wet, fertile and non-acidified hydrogenous, m ud-peat and  peat soils. 
Given these living conditions, one m ight expect to find there enchytraeid 
com m unities rich  in species num bers and individuals num bers, composed 
prim arily of am phibiotic species, thriving both  in the soil and in water.
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16 I. Pilipiuk

However, despite the broad hab ita t spectrum  afforded by the Biebrza Na­
tional Park, faunistical knowledge of Enchytraeidae  from th is  area  h a s  so far 
been ra ther scanty . The only da ta  available to date are a  list of species from 5 
sites in the S ou th  Basin of the Biebrza National Park (N o w a k , P i l ip iu k  1997; 
STERZYŃSKA, PILIPIUK 1999).

The aim of th is  study  was to com pare species richness and assess  s tru c ­
tu re  sim ilarity betw een enchytraeid com m unities in the soils of p lan t assoc ia ­
tions in various p a rts  of the Biebrza River valley.
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Fig. 1. D istribution of sites a t tran sect I (Barwik) where: 1 -  reed bed, 2 -  sedge 
fen, 3 -  m ineral elevation, 4 -  m oss fen, 5 -  sw am p alder wood and tran sec t 
II (Grobla Honczarowska) where: 1 -  sedge fen, 2 -  m oist meadow, 3 -  m oss 

fen, 4 -  reed com m unity.
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Enchytraeidae  of Biebrza N. P. 17

2. STUDY AREA

The study  w as carried ou t in the South  Basin of the Biebrza National Park, 
w here the vegetation zones are b est developed. Closest to the river trough is a  
belt of reed beds while a little farther away, in the flood land, a  large sedge 
com m unity h as  developed. The next zone, with m oss fens, is virtually never 
affected by river overflows. This zone is subject to the action of underg round  
w aters, which waterlog the sod through m ost of the year. Coming las t in th is  
series of h ab ita ts  is a  swam p alder wood growing along the valley’s m ineral 
m argin ( P a ł c z y ń s k i  1984, O ś w i t  1994). Superim posed on th is  h ab ita t zona- 
tion are  a  num ber of factors determ ining a m uch greater diversification of the  
area  th an  would be implied by the zonation itself. There are m ineral islands, 
tu fts  and  belts of bushes, large areas being overgrown by reed as well as hay- 
growing m eadow s and pastu res. The value of th is area  lies in  the generally 
in tac t ch a rac te r of its low peatlands. The swam p alder woods, too, rep resen t 
m atu re  clim ax ecosystem s.

The study  took place in the  years 1998-1999 a t two tran sects . S ites were 
chosen a t various d istances from the Biebrza River trough. Soils bearing  vari­
ous p lan t associations were inlcuded. T ransect I along an  artificial causew ay, 
extending from the Barwik forestrer’s lodge, included soils a t 5 sites: reed bed 
(Ph.ragmitetu.rn communis), sedge fen (tufted sedge tussocks according to Code 
Corine] (Caricetum elatae), a  m oss fen [carex d iandra quaking m ires according 
to Code Corine] (Caricetum diandrae), m ineral elevation (a dry green w ith 
some tree plantings) and a sw am p alder wood (Carici elongatae-Alnetum). 
T ransect II along the artificial causew ay “Grobla H onczarow ska” had  four 
sites: a  sedge fen (Caricetum elatae), m oist meadow (Calthion) (hay growing), 
m oss fen {Caricetum diandrae) and a reed com m unity (Phragmitetum ) formed 
as  a  resu lt of penetration  of reed into a m oss fen (Fig. 1).

The hydrogenic soils of the  sites exam ined in the study  are classified as 
peat-m ud and  m ineral form ation a t m ineral islands ( C h u r s k i  &  S z u n ie w ic z
1993).

3. MATERIAL AND METHODS

Each site w as sam pled twice -  in spring and  au tum n . Each sam pling  series 
consisted of ten  sam ples 20 sq. cm in area  and  16 cm deep. Specim ens were 
extracted by O’C onnor’s m ethod (modified). Species identification w as done on 
living m aterial consisting of 4 ,592 specim ens (3,412 specim ens from tra n se c t 
I and 1,180 specim ens from tran sec t II).

The following indices were used  to describe the soil com m unities of Enchy­
traeidae: species richness ( M a r g a l e f  1957), abundance  index, S h an n o n  and 
W eaver’s index of diversity ( S h a n n o n ,  W e a v e r  1949) and  M orisita’s  index of 
sim ilarity modified by Horn ( H o r n  1966). The basis for grouping w as the 
m ethod described by M o u n t f o r d  (1962).
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18 I. Pilipiuk

Table I. Species com position of enchytraeid  com m unities a t the  study  sites, where: S -  sedge fen, 
R -  reed bed, E -  m ineral elevation, M -  m oss fen, A -  sw am p alder wood, Me -  m oist meadow.

No. species
M esenchgtraeus arm atus  (L e v .)

tran sec t I tran sec t II
S R E M A S Me M R

1 + + + + +
2 Cemosvitouiella atrata  ( B r e t .) + + + + + + +
3 Buchholzia appendiculata  (B u c h h ) + +
4 B. fa llax  M ich + + + + +
5 Bryodrilus ehlersi U d e + +
6 Cognettia g landulosa  (M ica) + + + + + + +
7 C. sp h agnetom m  (V e j d .) + + + + + + + +
8 Marionina argentea  (M ica) + + + + + + + +
9 M. riparia BR ET. +

10 Enchgtraeas a lbidus  LIe n l e + + + + + + + +
11 E . buchholzi V e j d . + + + + + + + +
12 Fridericia b isetosa  (Le v .) + + + + + + + +
13 F. bulboides N ie l .&  C h r i s t + + + + + + + + +
14 F. bulbosa +
15 F. galba  (H o f f m .) + + + + +
16 F. gracilis B u l o w + + + + +
17 F . legdigi (V e j d .) + + + +
18 F. m aculata  Is s e l + + + +
19 F. ratzeli E l S. + + + +
20 F . regularis N ie l .&  C h r i s t +
21 F . sem ise tosa  D o z s a -F a r k a s + +
22 F . striata  (L e v .) +

23 Enchgtronia parua  N i e l &  C h r i s t + + + + +

24 H enlea heleotropha  S t e p h + + +

25 H. ju tlandica  N i e l & C h r i s t . + +

26 H . n a su ta  E l S. + + + + + + + +

27 H. perpusilla  F r i e n d + + + + + + + + +

28 H. sim ilis N i e l &  C h r i s t + + + +

29 H. ventriculosa  d 'U d e k + + + + + + + + +

30 Hemifridericia parva  N IE L &  C H R IST + + + +
N um ber of species 19 18 9 15 21 20 19 16 12
Index of species richness 2.58 2.38 1.86 2.41 3.14 3.47 2.97 2.74 1.97
Index of diversity 3 .28 2.91 2.82 2.84 3.43 3.44 3.13 2.88 2.88

4. RESULTS

4 .1 . S p ecies com p osition

Thirty species of Enchytraeidae  were found in the Sou th  Basin of the  Bie- 
b rza NP. (Table I), accounting  for abou t 50% of all species known from the 
soils of the Polish low lands. At the m ajority of the sites, the  dom inant group 
w as composed of a  nu m b er of species with a  preference for m oist and  wet
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Enchytraeidae  of Biebrza N. P. 19

soils: Cognettia glandulosa  (Mic h .), Cemosuitouiella atrata  (Br e t .), Mariordna 
argentea  (Mic h .), Henlea perpusilla  Fr ie n d , M esenchytraeus arm atus  (Le v .) 
and  Cognettia sphagnetorum  (Ve j d .). There are also some o ther less ab u n d an t 
species displaying a preference for m oist hab ita ts, viz., Marionina riparia 
B r e t ., Henlea heleotropha S t e p h . and Henlea ju tlandica  N iel . & C h r is t . The 
presence of all of the above species is a ttribu tab le  to the considerable m ois­
tu re  and  fertility of the hab ita t. These species have been reported from both  in 
forests and in open areas. The o ther species are characterized by tolerance to 
a broad range of soil m oisture changes. Life in a  hab ita t sub ject to consider­
able differences of w ater level requires a num ber of adaptations. These include 
reproduction by fragm entation, seen  in C. glandulosa  and C. sphagnetorum. 
This reproduction strategy allows them  to respond quickly to a  reappearance 
of favourable conditions. The blood is colourless in the m ajority of soil enchy- 
traeids, b u t in individuals of certain  species inhabiting considerably wet 
h a b ita ts  it is red (Healy 1979). In th is study  th is feature, m aking possible 
survival in anaerobic conditions (Mo o re  et al. 1965), w as observed in indi­
viduals of C. glandulosa  and  C. sphagnetorum.

The num ber of species a t individual sites ranged from 9 (mineral elevation) 
to 21 (swamp alder wood). The preferences of individual species, evidenced for 
by their g reater abundance  in certain  hab ita ts, are show n in Figure 2. The 
d istribu tion  of abundance  of individual species in hab ita ts  along the tran sec ts  
extending from the river trough to the valley m argin is exemplified by da ta  
from tran sec t I. A sm all group of species confined to one hab ita t com prises 3 
species only found in the reed bed com m unity (M. riparia, F. striata, H. heleo­
tropha), 1 species found only in the sedge fen (B. ehlersi) and 1 species only 
found in the swam p alder wood (F. regularis). Of the o ther species, 7 were 
m ost ab u n d an t in the reed bed com m unity, 5, in the sedge fen, 1, in the m oss 
fen, and 6, in the swam p alder wood. The three rem aining species did not 
display any preferences for a particu lar hab ita t and had  a more even a b u n ­
dance profile across the various hab ita ts . The species richness index was 
h ighest for the  com m unities inhabiting  sedge fens and swam p alder woods, 
and  lowest for the  com m unity occupying the m ineral elevation (Table I).

Figure 3 show s percentage contribu tions of the species a t individual study  
sites. The da ta  are based on tran sec t I data, with the reed bed enchytraeid  
com m unity given the com parator value of 100%. This com m unity form s the 
core of all enchytraeid  com m unities studied, containing 68-89%  of species 
found in the soil a t the o ther sites.

4.2 . D om inance structure

The dom inant species group (accounting for >20% of a  community) in the 
reed beds and fens com m unities examined in this study consisted of C. glandu­
losa, M. argentea  and H. perpusilla. The dom inance structu re  of the m oss fen 
enchytraeid com m unity in the transect II “Grobla Honczarowska” causeway 
transect did not fit th is pattern, with B. fa llax  as the dom inant species. This 
species had the highest relative abundance on the moist meadow in the sam e
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2 0 I. Pilipiuk

transect. The comm unity 
living in the soil a t the 
m ineral elevation was 
characterized by the 
dom inance of H. perpusilla 
and F. bulboides. In the 
swamp alder wood enchy- 
traeid community, C. 
sphagnetonim  and B. fal- 
lax were the dom inants 
(Figs 4, 5). These differ­
ences of dom inance 
s truc tu res are reflected in 
the values of S hannon’s 
and Weaver’s index of gen­
eral diversity (Table I), 
which w as higher for the 
com m unities inhabiting 
the swamp alder wood, 
sedge fens and meadow 
and lower for the m oss 
fen, reed bed and m ineral 
elevation enchytraeid
comm unities.

4 .3 . Abundance

A com parison of m ean 
abundance  da ta  for the 
enchytraeid com m unities 
of the reed bed, sedge and  
m oss fen sites in both 
study  tran sec ts  reveals 
su b stan tia l differences. 
Generally, m ean a b u n ­
dance a t these sites in 
tran sec t I w as m uch  
higher th an  in tran sec t II 
(Table II). A com parison of 

the various h a b ita ts  show s th a t  the  enchytraeid com m unity occupying the 
reed bed h a b ita t in tran sec t I had  the highest m ean abundance , while th a t 
inhab iting  the m oss fen site in tran sec t II had the lowest m ean abundance. 
W hen relative abundance  of enchy traeids is com pared betw een the h ab ita ts  in 
tran sec t I, it can  be seen  th a t  the  an im als were m ost ab u n d an t in the soil of 
the reed com m unity while the  m ineral elevation was hom e to the lowest n u m ­

M. armat us

C. atrata

B. fallax

B. ehlersi

C. glandulasa

C. sphagnetorum

M. argentea

M. rip aria

E. albidus

E. buchholzi

F. bisetasa

F. bulboides

F. galba

F. gracilis

F. ley d ig

F. m ac u at a

F. ratzeh

F. regularis

F. semisetosa

F. stnata

E. parva

H. heleotropha

H. ju tland ica

H. nasuta

H. perpusilla

H. ventriculosa

H. parva

Fig. 2. Species ab u n d an ce  in relation  to tran sversa l zones 
in tra n se c t I.
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Enchytraeidae

M

sites

ber of enchytraeids. In 
tran sec t II, enchytraeids 
were m ost a b u n d an t in 
the soil of the meadow, 
and  least abun d an t, in the 
m oss com m unity (Fig. 6).

4 .4 . S im ilarity  o f com m u n ities

An analysis of sim ilar­
ity d a ta  for enchytraeid 
com m unities occupying 
the soil a t the study  sites 
in tran sec t I show s a con­
siderable degree of sim i­
larity betw een the reed 
bed and sedge fen com ­
m unities of enchytraeids.
The com m unity inhabiting 
the m oss fens was less 
sim ilar to the form er two,
while the com m unities occupying the m ineral elevation and  the sw am p alder 
wood were quite different (Fig. 7). A sim ilarity diagram  for tran sec t II com ­
m unities rep resen ts  a different picture th an  the one described above: the  reed 
bed and  sedge fen com m unities in tra n se c t II a re  s im ilar again  b u t the  m oss 
site com m unity  only show s som e sim ilarity  to the  com m unity  occupying the 
m eadow site  (Fig. 7).

Sim ilarity da ta  were also com pared betw een com m unities inhab iting  the 
soil of the reed bed, sedge fen and  m oss fen sites in bo th  study  tra n se c ts  in 
the South  Basin. The tran sect II m oss fen site enchytraeid  com m unity was 
the only one different from the o thers, while the rem ain ing  five had  a rela­
tively high degree of sim ilarity betw een them  (Fig. 8).

Fig. 3. The overlapping of species com position in tra n ­
sect: I -  species recorded in reed (R), II -  species recorded 
in sedge fen (S ) , III -  spec ies recorded  in m oss fen (M), 
IV -  species recorded in sw am p a lder wood (after 

S t e r z y ń s k a , P i l i p i u k 1 9 9 9 ) .

5. DISCUSSION

In view of the  considerable h ab ita t diversity in the  a rea  of the Biebrza Na­
tional Park and  its protection zone, the size of the  area, the various form s of 
land usage th a t can  be observed there and different degrees of tran sfo rm a­
tion, it is likely th a t a t least 17 new species of enchytraeids, never previously 
recorded b u t known from the soils of the Polish lowlands, m ay be found there. 
Mean abundance  a t sites in tran sec t II m uch lower th a n  in tran sec t I m ay be 
the resu lt of h u m an  impact.

The high sim ilarity between com m unities a t m ost s ites  of reed beds and 
sedge and m oss fens, despite their location a t various d istances away from 
the  river trough , and  the  fact th a t  the  m inera l elevation  and  sw am p a lder
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Reed Sedge fen

others

H. ventriculosi 
9%

C. sphagnetorurr,
1 1 %

M. argentea  
17%

glandulosa
33%

H. perpusilla 
23%

C. sphagnetorum 
8%

W. perpusilla 
10%

others

C. atrata

H. nasuta
M. argentea  

17%

glandulosa
29%

Moss fen Swamp alder wood

others

H. perpusilla \  
10%

F. bisetosa

M. argentea  
27%

C. sphagnetorum  
14%

glandulosa
26%

others

m. armatus

H. nasuta

fallax

E. albidus

C. sphagnetorum  
26%

Mineral elevation

others

H. ventriculosa
1 1 % i \  H. perpusilla 

\ 26%

E. albidus 
1 1 %

f. bulboides 
23%

C. sphagnetorum
18%

Fig. 4. S tru c tu re  of dom inance of enchytraeid  com m unities a t the study  sites in tran sec t I.

wood site  com m unities s tan d  ou t from the rest indicates th a t the location of a 
site relative to the  river trough and the type of p lan t cover weigh less on 
com m unity s tru c tu re  th an  the type of soil and  w hether the site is s itua ted  in 
an  open or forested area. While soil m oisture is an  extremely im portan t factor

^02248
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Sedge fen

C. atrata 
9%

Reed
o th e r s

M. argentea 
32%

H. perpusillo 
17% C. glandulosa 

21%

o th e r s

55%

Moss fen Moisf m eadow

B. fallax
o th e r s

35%
B. fallax 

40%
H. perpusilla 
\ 10%o th e r s

50%

H. nasuta 
9%

C. sphagnetorum
7% M. armatus M. argentea 

7% H%
C. sphagnetorum 

7%

Fig. 5. S tru c tu re  of dom inance of enchytraeid  com m unities a t the  s tudy  sites in tran sec t II.

affecting the developm ent of enchytraeid  com m unities, m oisture fluctuations 
a t the s tudy  sites in the ru sh e s  and  low peatlands (all considerably m oist 
habitats) do not appear to have a truly significant effect. The dom inance of
B. fa lla x  a t the  m oss fen site in the  Grobla Honczarow ska ind icates a  lack of 
sim ilarity betw een th is com m unity and  those inhabiting  the soil a t the o ther 
n a tu ra l open a rea  sites. The tra n se c t II reed bed site, s itua ted  in an  em ersion 
zone, w ith the reed advancing into the m oss fen, had  a ra th e r  sm all num ber 
of enchytraeid  species registered 
(12) while enchytraeid  abundance  
there w as com parable to th a t reg­
istered a t the  o ther na tu ra l sites 
w ithin th a t transect. Despite its 
location and  a secondary n a tu re  of 
th is  site (reed expansion), its en ­
chytraeid com m unity is quite sim i­
lar to the  com m unities inhabiting 
the reed bed and  m oss fen sites in 
tra n se c t I an d  the  sedge fen in

Table II. Average density of enchytraeid com m uni­
ties a t the study  sites.

tran sec t I tran sec t II
site in d iv ./m 2 site in d iv ./m 2

S 18050 S 6025
R 31725 Me 10875
E 7400 M 6000
M 19100 R 6600
A 14575

F. bisetosa 
9%

C. glandulosa 
6%

1. argentea 
30%
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Transect II

20 40 60 80 100

□  R 
cnM 

i Me 

sS

20

Transect

40 60 80 100

□  A  
niM

IE

aS
□  R

Fig. 6. Relative ab u n d an ce  of enchytraeid  com m unities a t hab ita ts  stud ied  in tran sec ts  I 
and  II (partly after S t e r z y ń s k a . P i l i p i u k  1999).

Transect I Transect II

M M Me

0.87

0.73

0.54

0.50

0.80

0.73

0.47

Fig. 7. S im ilarity of enchytraeid  com m unities in the study  hab ita ts  in tran sec ts  I and  II

transect II. The tran sect II reed bed site com m unity shows little similarity to the 
com m unities inhabiting the m oss fen sites in transects I and II, which should 
be interpreted in term s of the effect on the structu re  of th is enchytraeid com ­
m unity of m icrohabitat conditions related to the advancem ent of reed.
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The finding of s tru c tu ra l sim ilarity betw een enchytraeid com m unities in 
the m oss fen site and the m eadow site and their dissim ilarity from the com ­
m unities occupying the o ther n a tu ra l open-area sites is indicative of a  consid­
erable degree of transform ation, probably hum an-dependent.

The diversity index regis-
Rl SI Ml Sll Miltered high values for all the 

com m unities u nder study. It 
w as the h ighest for the sedge 
fen and  swam p alder wood 
enchytraeid  com m unities and  
also quite high for the com ­
m unity  inhabiting  the soil a t 
the m eadow site. High diver­
sity in an  alder swamp, a 
m ature  climax-type ecosystem, 
is indicative of a healthy e n ­
chytraeid com m unity, while 
high diversity registered for 
the m eadow site com m unity 
can be explained in term s of a 
tem porary increase in species 
diversity in h ab ita ts  subject to 
an th ropopression  due to m i­
gration of expansive species of 
broad h ab ita t resilience.

On the one hand, the di­
versity of com m unities occupy­
ing the reed and  fen sites may 
be limited by certain  features 
of these h ab ita ts  (high m ois­
ture). On the o ther hand, how­
ever, som e of these sites can 
be regarded as climax-type.
This, com bined with their
c o n s id e r a b le  fer tility , m a y  r e s u lt  in  h ig h  d iv ers ity . P ro lo n g ed  u s e  o f  m e a d o w s  
le a d s  to  s o m e  u n if ic a t io n  o f  th e  fa u n a  a n d  r e d u c e s  it s  d iv e r s if ic a t io n  (No w ak , 
P ilipu k  1 9 9 7 ).

0.87

0.81

0.73

0.34

Fig.8. Similarity of enchytraeid com m unity structu re  in 
peatland [natural open-area habitat] soils in tran sect 

I and II

6. CONCLUSIONS

A com parison of the com m unities a t sites s itua ted  along the two tran sec ts  
will show th a t the soil in tran sec t I houses more n a tu ra l com m unities, as  in ­
dicated bo th  by com m unity s tru c tu re  and by abundance. W hen corresponding 
sites from both  tran sec ts  (i.e. reed bed, sedge fen and  m oss fen sites) are
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2 6 I. Pilipiuk

com pared, the abundance  of tran sect II com m unities tu rn s  ou t to be three 
tim es lower th an  th a t of tran sec t I com m unities.

The resu lts  indicate th a t direct anthropic pressure (mowing, cattle grazing) 
has a greater influence on the formation of the struc tu re  of enchytraeid com­
m unities th an  succession (expansion of reed). The evidence comes from the high 
similarity of com m unities occupying the reed bed, sedge fen and m oss fen sites 
studied on the one hand and the d istinct character of the transect II meadow 
and m oss fen site enchytraeid com m unities relative to the rest. W here the type 
of soil is similar, the am ount of tree cover becomes im portant hence the lack of 
similarity between the swam p alder wood site and the others. The structu ra l 
differences between the peatland- and mineral elevation-inhabiting com m uni­
ties point to the effect on soil type on enchytraeids. In particular, the overlap­
ping of the meadow and m oss fen site comm unities and their dissimilarity from 
the com m unities of the other na tu ra l open-area sites studied provides evidence 
in favour of enchytraeids being a sensitive indicator of environm ental change.
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STRESZCZENIE

[Tytuł: Zróżnicowanie zgrupow ań wazonkowców (Enchytraeidae , Oligochaeta) 
B asenu Południowego Biebrzańskiego Parku Narodowego]

B adano skład gatunkow y i s tru k tu rę  zgrupowań wazonkowców na 9 s ta ­
now iskach usytuow anych n a  terenie Basenu Południowego Biebrzańskiego
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Parku Narodowego. Objęto nimi różne środow iska w transek tach  od koryta 
rzeki do brzegu doliny -  szuwary trzcinowe, turzycowiska, m echow iska, wyspę 
m ineralną, łąkę i ols. Stwierdzono występowanie 30 gatunków  wazonkowców. 
Kilka z n ich preferuje gleby mokre i wilgotne. Grupę gatunków  dom inujących 
w glebie badanych  szuw arów  i torfowisk n iskich stanow ią: C. glandulosa, 
M. argentea i H. perpusillcL Na łące i mechowisku transektu II dominuje B. falLax, 
w glebie wyspy mineralnej H. perpusilla i F. bulboides a  w olsie C. sphagnetorum  
i B. fa llax. Zgrupowania torfowisk niskich cechował znaczny stopień podo­
bieństw a. O dm ienną s tru k tu rą  cechowały się zgrupow ania z wyspy m ineral­
nej, łąki i olsu. Różnice usytuow ania stanow iska względem koryta rzeki jak  
również typ zbiorowiska roślinnego nie m ają takiego znaczenia jak  typ gleby 
czy pokrycie terenu  drzewami. Wysokie podobieństwo zgrupow ań z badanych  
trzcinowisk, turzycowisk i m echow iska a z drugiej strony b rak  podobieństw a 
do pozostałych zgrupow ań z łąki i m echow iska ta rn sek tu  II wskazuje n a  to, że 
większy wpływ n a  zgrupow ania wazonkowców m a bezpośrednia działalność 
człowieka (koszenie, wypasanie) niż sukcesja  (zarastanie trzciną). Podobień­
stwo tych osta tn ich  zgrupow ań świadczy o tym, że wazonkowce m ogą być 
czułym wskaźnikiem  zm ian zachodzących w środowisku.
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